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SPECIFICATION

[TITLE OF THE INVENTION] REFLECTION TYPE LENS INTEGRATED OPTICAL

FIBER TERMINAL

[ABSTRACT]

[Object] In an optical part to be connected to an optical fiber

terminal' such as an optical receiver or optical transmitter,

etc . , for high efficiency optical coupling by reducing the, light

receiving diameter, outgoing light from an optical fiber is

converged, the attenuation amount due to transmission of a light

beam through two interfaces of a spherical lens is reduced,

and the parasitic capacitance due to downsizing by a

two-dimensional device by disposing the light receiving element

,3 within an electrical circuit board 5 and shortening of the

length of the electrical wiring 4' is reduced, and limitations
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on the receiving rate are eliminated.

[Construction] A reflection type lens integrated optical fiber

terminal comprises a first optical fiber 1, a light introducing

and enlarging second fiber part 6 that has the same outer diameter

as that of this optical fiber and has a single refractive index

equivalent to the core part of the optical fiber, wherein at

a part of a front end spherical lens part 7 on the front end

of the second fiber, a reflecting part 8 is formed by cutting

into a plane inclined With respect to the fiber, optical axis

and a reflecting film made of a metal film selected among Al,

Cr, and Au or a dielectric multi-layered film is formed.

[WHAT IS CLAIMED IS:

]

[Claim 1] A reflection type lens integrated optical fiber

terminal comprising a first optical fiber and a light introducing

and enlarging second fiber part that has the same outer diameter

as that of the optical fiber and has a single refractive index

equivalent to that of the core part of the optical fiber, wherein

at a part of the spherical part on the front end of the second

fiber, a reflecting part is formed by cutting into a plane

inclined with respect to the fiber optical axis.

[Claim 2] The reflection type lens integrated optical fiber

terminal according to Claim 1, wherein in the second optical

fiber, a second optical fiber length is set so that an enlarged
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light beam does not come into contact with the outer

circumference of the second fiber.

[Claim 3] The reflection type lens integrated optical fiber

according to Claim 1, wherein the cut inclined plane angle of

the spherical part on the front end of the second fiber, is 45

degrees with respect to the propagation direction of the light

beam.

[Claim 4] The reflection type lens integrated fiber terminal

according to Claim 1, wherein on the spherical part inclined

plane of the second fiber front end, a reflecting film made

of a metal film selected among Al, Cr, and Au or a dielectric

multi-layered film is formed.

[DETAILED DESCRIPTION OF THE INVENTION]

[0001]

[Field of the Invention] The present invention relates to an

optical part to be connected to an optical fiber terminal' such

as an optical receiver, optical transmitter, etc.

[0002]

[Prior Art] Higher speed and higher density of optical

communications systems including optical receivers, optical

transmitters, etc., have been demanded according to development

of optical communications, and in order to achieve this in

respective equipment, the following matters are required:
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(1) To lower the device capacitance, the light receiving diameter

is reduced.

(2) To lower the parasitic capacitance, the length of the

electrical wiring of the light receiving element part is

shortened.

(3) To realize high-density packaging, an optical fiber is

disposed in parallel to the electrical circuit board surface.

[0003] Fig. 2 is a schematic view of a conventional PD module,

wherein a spherical lens 2 is disposed in front of outgoing

light of a single mode optical fiber 1, and on the extension

thereof, a photodetector 3 is placed, and from the back thereof

,

an electrical wiring 4 is projected, folded down, and connected

to an electrical circuit board 5.

[0004]

[Problems to be Solved by the Invention] However, the following

problems exist in realizing the above-mentioned matters:

(1) In order to realize high-efficiency optical coupling by

reducing the receiving diameter, outgoing light from an optical

fiber must be converged.

(2) To shorten the length of the electrical wiring, a light

receiving element is directly disposed on the electrical circuit

board. Therefore, the light receiving direction becomes

perpendicular to the electrical circuit board, however, this
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is contrary to high-density packaging mentioned in (3) above.

(3) If an optical fiber is disposed in parallel to the electrical

circuit board surface, the light receiving element must be laid

down, and therefore, the electrical wiring of the light receiving

element becomes longer.

[0005] In the structure shown in Fig. 2, the'attenuation amount

of a light beam increases since it transmits through two

interfaces of the spherical lens, and in addition, the light

receiving element 3 is positioned perpendicularly to the

electrical circuit board 5, and this leads to an increase in

the size of the device due to the three-dimensional arrangement

and an increase in parasitic capacitance due to the length of

the electrical wiring 4, resulting in limitations on the

receiving rate.
• '-'A- ....... '

[0006]

[Means for Solving the Problems] As a measure for solving the

above-mentioned defects, the present invention provides a

structure of a lens integrated optical fiber terminal in which,

on the front end of an optical fiber having a waveguide structure

on its central portion, a spherical lens made of SiO^ or mainly

made of SiO :-, having a length and a radius necessary for beam

enlargement by means of Gauss diffusion is provided with a side

exit function formed by cutting into a plane part for reflecting
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beams

.

[0007] Concretely, a first optical fiber and a second optical

fiber that has the same outer diameter and has a refractive

index equivalent to the core part of the optical fiber are joined

to each other, and the front end of the second optical fiber

is formed to be spherical, and as method used for this formation,

the spherical part on the front end of the second optical fiber

is formed by heat fusing, and the front end portion is fed into

a heat fusing part, a spherical lens having a radius having

a volume equal to the fed amount is formed on the front end.

[0008] On a part of this spherical part, a reflecting part is

formed by cutting into a plane inclined with respect to the

fiber optical axis . This reflecting part has a reflecting effect

as a machined and polished mirror surface, and on the surface,

by further forming a reflecting mirror made of a metal film

of Al, Cr, or Au, etc., or a dielectric multi-layered film,

the reflectance increases. The angle of inclination is

preferably regulated to 45 degrees with respect to the optical

axis, however, it is limited by considering the electrical

circuit surface, and may be set to various angles.

[0009] The gist of the invention is that a plane inclined with

respect to the light beam propagation direction is formed on

a part of the spherical lens part on the fiber end, and a light
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beam is reflected by the plane, and the light beam transmitted

through and converged by this lens part is radiated.

[0010]

[Embodiment] An optical fiber terminal front end portion of

the invention is prepared as shown in the embodiment of Fig.

1. It comprises a front end Si02 fiber lens 6, a pig-tailed

fiber main line 1, a front lens part 7 , and a reflecting plane

8.

[0011] To form the front end sphere, as shown in Fig. 3, a quartz

fiber 6 was fed into an arc discharge part 9 from above the

discharge part 9, and a front end sphere part with a curvature

R= 200(jmwas formed. Setting was made so that the volume (column)

of the fed length of the quartz fiber became the volume of the

front end sphere, and fusion was performed by the fiber length

determined by considering the scattering amount during fusion,

whereby a front end sphere with a curvature of R = 200\m was

obtained. On the reflecting plane 8, a sputtered film of Cr

is formed on the optical polished plane of 45 degrees to the

light receiving surface normal to prevent reflection due to

stains. Of course, it acts as a mirror surface. At this point,

no insertion'loss was recognized when the light beam propagation

direction was refracted by 90 degrees.

[0012] The profile of the 90-degree refracted light beam prepared
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in this embodiment was measured by .a Gaussian beam profiler,

and as shown in Fig. 4, a roughly circular beam intensity

distribution as shown by b of Fig . 4 was obtained at the position

a of Fig. 1, and converged light due to the Gaussian beam with

Gauss distributionof c anddof Fig. 4 was confirmed . Furthermore,

the return loss (reflection attenuation amount) of this fiber

terminal was measured, and a measured value of 62dB was obtained

.

[0013]

[Effects of the Invention] According to the invention, since

the fiber lens can be directly fused to the optical fiber, the

attenuation due to interface transmission of a light beam is

reduced by half, and reflection loss is small and high coupling

efficiency is- realized. Furthermore, the light receiving

element can be set on the electrical circuit, high packaging

performance due to two-dimensional arrangement and reduction

in parasitic capacitance of the lead wires are realized. Without

adjustment for high tolerance with respect to a lens system

like a conventional fiber collimator, an optical fiber terminal

system including a pig-tailed part can be supplied at a low

price

.

[0014] When forming a front end spherical fiber, controlling

for matching the volume of the length to be fed of the quartz

fiber and the volume of the sphere is easily performed by heat
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fusing, and the sphere is formed by using surf ace tension, so

that a sphere with high sphericity can be obtained without

lowering in concentricity and without posing problems such as

polishing flaws or machining degenerated layers caused by the

polishing method, and wasteful time can be eliminated.

Furthermore, structurally, the high-reflection attenuation

amount eliminates the necessity of change in internal

construction or optical axis adjustment required in a

conventional fiber collimator. Thereby, application for

various uses in optical communications systems such as optical

receivers and optical transmitters is possible.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[Fig. 1] is a schematic view of a reflection type lens integrated

optical fiber terminal of the invention.

[Fig. 2] is a schematic view of a conventional PD module.

[Fig. 3] is a drawing of an embodiment of forming the. front

end spherical lens part in the invention.

[Fig. 4] is a measurement diagram of a beam profile according

to the invention.

[Description of Symbols]

1 optical fiber

2 spherical lens

3 light receiving element
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4, 4' electrical wiring

5 electrical circuit board

6 Si02 fiber lens

7 front end spherical lens part

8 reflecting plane

9 arc discharge part
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Fig.4
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